Left ventricular free wall rupture and acute ischaemic mitral regurgitation are nowadays rare, but still potentially lethal mechanical complications after acute myocardial infarction. We report a case of a sequential left ventricular free wall rupture, anterolateral papillary muscle disruption, secondary severe mitral regurgitation and subsequent posteromedial papillary muscle head rupture in a single patient during the same ischaemic episode after myocardial infarction, and their related successful surgical procedures and management until discharge. Prompt bedside diagnosis and emergent consecutive surgical procedures, as well as temporary left ventricular assistance, were crucial in the survival of this patient. 
CLINICAL PRESENTATION
A 60-year old male was referred to our centre for emergent coronary catheterization under the diagnosis of recurrent non-ST elevation myocardial infarction (NSTEMI) and haemodynamic instability. He had been admitted 48 h earlier to his referring hospital for subacute NSTEMI, managed with a conservative approach. His medical records showed no history of previous cardiac disease but did show arterial hypertension, hypercholesterolaemia, emphysema-like bronchopulmonary chronic obstruction and an isolated episode of pancreatitis.
Echocardiography upon admission revealed good biventricular function, and mild mitral and aortic regurgitation. Coronary angiography showed evidence of a complete occlusion of the distal circumflex artery with no other relevant stenosis (Fig. 1) . Subsequently, pharmacological stenting (zotarolimus 3 × 18 mm) was achieved after successful coronary angioplasty, obtaining good distal flow.
Despite satisfactory coronary intervention, his clinical condition worsened with acute renal failure and cardiogenic shock refractory to vasoactive drugs. Urgent bedside echocardiography was performed showing a new 2-cm pericardial effusion, depressed global function, septal paradoxical movement and dilated inferior vena cava. The patient was immediately transferred for cardiac surgery under the suspicion of pericardial tamponade as a consequence of left ventricular free wall rupture (LVFWR). Surgical intervention was undertaken and pericardial tamponade was relieved after median sternotomy and pericardial exposure. A posterolateral 3-cm LVFWR with no evidence of active bleeding was observed and treated with the glue-and-patch technique [1] using cyanoacrylate and two partially superposed 5 × 10 cm expanded polytetrafluoroethylene patches.
During the first postoperative day in our surgical intensive care unit, the patient presented with a sudden haemodynamic collapse, oxygen desaturation and ST elevation on electrocardiogram monitoring. New bedside echocardiography revealed severe mitral regurgitation secondary to anterolateral papillary muscle disruption (PMD), with systolic protrusion into the left atrium. An intra-aortic counterpulsation balloon pump (IACBP) was initiated, and he was transferred for cardiac surgery once again. Median resternotomy was performed and a 27-mm mechanical mitral prosthesis was implanted. The disrupted anterolateral papillary muscle was removed, and the posteromedial papillary muscle was preserved, to respect partially the subvalvular apparatus continuity and avoid late left ventricular remodelling. Facing the impossibility of weaning from cardiopulmonary bypass because of severe myocardial injury, venoarterial extracorporeal membrane oxygenation (VA-ECMO) at 2.5 l/min was initiated by direct cannulation of the right common femoral artery and femoral vein through the right groin; the patient was then returned to surgical intensive care recovery.
He remained stable for 48 h after mitral valve surgery when a new abrupt episode of haemodynamic instability appeared. A third bedside echocardiography showed partial blockage of one of the prosthetic mitral leaflets by tissue coming from the subvalvular apparatus, apparently from the posteromedial papillary muscle (Fig. 2) . The expected mortality rate at this stage as calculated by the logistic EuroSCORE equation was 86.53%. A new cardiac surgical procedure was undertaken, showing evidence of the disruption of the posteromedial papillary muscle head that was blocking one of the prosthetic leaflets. The tissue was removed and the prosthesis preserved after checking proper opening and closure of the mechanical leaflets.
The patient remained for 9 days under VA-ECMO support and successful progressive weaning was attempted thereafter.
Control cardiac ultrasound imaging revealed a dilated left ventricle (telediastolic diameter of 63 mm) with cicatricial and akinetic inferior and inferolateral segments with an estimated left ventricular ejection fraction of 28%, a normally functioning mechanical mitral prosthesis, and normal right ventricular function and diameter. Vasoactive drugs were gradually stopped and ventilatory weaning successfully achieved. The rest of his recovery was satisfactory under intense motor rehabilitation support, and he was finally discharged after 32 days and four invasive cardiac procedures. At the present time, he is doing well under regular follow-up at the cardiac failure outpatient clinic.
COMMENT
Mechanical complications after myocardial infarction are life-threatening conditions requiring prompt diagnosis and treatment. There are three main clinical conditions: LVFWR, PMD and postinfarction ventricular septal defect (VSD). Their general incidence in the era of primary angioplasty for coronary revascularization is low, with current rates ranging from 0.2% for postinfarction VSD [2] to 1-4% for LVFWR. LVFWR typically presents between 24 h and 3-5 days after the onset of myocardial insult, and is associated with single-vessel disease with no collaterals, previous good ventricular function, recurrent angina and absence of primary revascularization [3] , as we present in our case. The glue-and-patch technique is a simple and effective technique for LVFWR repair. Canovas et al. reported series with 30-day mortality rates of 23.5% and 1-year survival rates of 61.1% using this procedure. The main advantage over traditional techniques involving infarctectomy is the avoidance of cardiopulmonary bypass and systemic heparinization (with reported mortality rates ranging from 35 to 61%), providing no restriction to left ventricular free wall motion [4] .
By contrast, postinfarction PMD conditioning acute severe mitral ischaemic regurgitation and cardiogenic shock is a surgical emergency with reported mortality rates of around 50%. It appears between 1 and 14 days after myocardial infarction and is more frequent in the posteromedial papillary muscle because of its single vascularization from a single coronary artery. Emergent surgery is necessary in most cases and mitral valvular replacement is the preferred recommended procedure, with reported longterm survival of 60-70% at 5 years [5] .
The association of these two clinical conditions (LVFWR and PMD) in a single patient in the same coronary event is extremely rare. Moreover, the sequential anterolateral and posteromedial PMD in this patient leading to a 'triple cardiac rupture' status has never been previously described in medical literature as a case report. Controversy remains concerning the appropriateness in preserving the subvalvular apparatus in these patients. IACBP and VA-ECMO had a crucial role in relieving cardiac afterload, improving coronary circulation and maintaining end-organ oxygenation and perfusion during the period of severe myocardial injury.
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